The amount of water loss by the insensible perspiration from the dorsal skin area of the hand of Japanese males and females was measured through different seasons of the year. It is generally assumed that the insensible water loss increases proportionally to the increase in the air temperature, or the skin temperature (1) . Our careful observations, however, demonstrated that the insensible perspiration of the back of the hand did not necessarily change according to seasonal temperature variations, but showed some characteristic features.
Observations under some other conditions were made for considering the mechanism of the seasonal changes.
The apparatus we used is more or less similar to the one used by Y. Kuno (1) . This consists of a celluloid dish and a U-form tube. The former is 19.6 cm2 in the basal area with a height of 1.5 cm at the center.
It is provided with two side-tubes inserted almost symmetrically. One tube is connected with a straight glass tube through which the room air is sucked in. The other one is connected by a rubber tubing with one end of a U-form glass tube in which absorbent such as CaCl2 or P2O5 is filled.
The other end of the U-form glass tube is connected with an air drawing apparatus which is run by the fall of water from a bottle to another.
For the purpose of measurement of skin temperature, a copper-constantan thermocouple is attached at the center of the celluloid dish, its lead wires being set so as to contact with the skin for about 1 cm. long.
Wile a subject was made to sit quietly in an experimental room for about one hour, we placed the celluloid dish closely on the dorsal region of the right hand which was laid on a table.
It is known by Kuno (1) that this region is easily affected by the outer environment, and that the insensible water loss from this region is much more in amount than the other parts of the body except for the palms and soles where sweating occurs constantly.
We collected at first in a U-tube the water evaporated from the skin area covered with the dish by drawing the room air through it for 10 to 20 minutes. Then, the same dish was placed tightly on a glass plate instead of the skin, and the water was collected in another U-tube by allowing to flow the same volume of room air.
The difference between the two measurements was regarded as the insensible water loss from the dorsal hand area (2) , and it was calculated in mg per 10 minutes.
The regional skin temperature was measured every one minute throughout the period of observation, and the mean was used to show the skin temperature.
Subjects were five in number; four males and one female, and 3 male subjects were added for winter observations. It is worthy of note that the above seasonal changes in perspiration occur irrespectively of the height of skin temperature as can be seen from fig. 2 . Referring to these peculiar phenomena in the insensible water loss from the skin area of the hand, the authors paid particular attention to the effect of the air humidity on the amount of water loss through skin insensible perspiration. Saturated vapor tension at regional skin temperatures which may be proportional to the vapor tension of the skin fluid and the actual vapor tension of the air at corresponding room air temperatures over the skin were calculated, and the difference between the two was correlated with the amount of insensible perspiration.
It was verified that the low level of water loss of first stage as well as transitional was not due to a decreased difference of the vapor tensions. Therefore some other processes than physical diffusion must be looked for in interpreting the above results of seasonal observation. The peculiar low value of insensible perspiration in the first stage, above described, was noticed in two other subjects also. The changes in perspiration through the first to third stages were quite comparable in features to those shown in fig. 1 and 2 . In the rest two out of the five subjects such a low perspiration indicating the presence of the first stage could not be found. the second stage began to appear at 23•Ž. In the other type shown in fig. 3 B, the water loss increased gradually along with skin temperature rise, until the S stage started.
Two subjects out of the five showed the former type and the other three the latter.
It is worthy of note that the low perspiration in warmer period (I stage in fig. 1 and 2) , which was observed in the seasonal observation, never occurred in this series of experiment. 
EXPERIMENTS WITH HEAT RADIATION

COMMENT
There are studies (4, 5) on factors for the insensible perspiration from the human skin.
Y. Kuno (1) assumed that the change of insensible perspiration would mainly be caused by different degrees of physical evaporation of the tissue fluid through the epidermis.
As far as our observation is concerned, the transepidermal water loss particularly in the first and transitional stage does not show a linear relation with the difference between saturated vapor pressures at regional skin temperatures and vapor pressures at corresponding room air temperature.
Consequently in order to interprete satisfactorily our results of seasonal observation, other processes than the physical diffusion were looked for.
Y. Kuno (1) took the condition of superficial circulation of the skin as responsible for the change of insensible water loss and stated that physical environments such as air temperature, humidity and velocity as well as diet or exercise affect the skin secondarily through various changes in the skin superficial circulation.
In order to assume to what extent the skin vessel would participate in varying the insensible perspiration, experiments of reflex vasodilation by heat application were made. Similar changes in perspiration, sometimes with stage-wise variation, associated with changes in the skin temperature were observed.
But the first stage with low perspiration, found in the seasonal change, was entirely lacking in these experiments.
When heat radiation was applied directly to the dorsal hand, there was only a gradual and continuous increase of the insensible perspiration with progress of increase in the skin temperature.
By these two experiments we have been able to know the role which the skin vessel plays for the water loss. However, the reason why, in the first and transitional stages in the seasonal variation, the amount of water loss is small in spite of comparatively high skin temperature remains unexplained. These stages can only be found in the seasonal observation and some other process associated with the season must be considered.
In this connection the statement by S. Rothman (4) may be cited that transepidermal water loss is a function of the keratinization process of the skin.
His idea is that keratinization is associated with dehydration of the cellular protoplasm and may promote insensible perspiration. It might probably be assumed that there be seasonal variation in keratinization process of the skin and that the process be changed so as to decrease the water evaporation from the dorsal skin of the hand in May and June, and September and October when the amounts of water loss there are the lowest throughout the seasons including the winter.
At present, we have no direct evidence for such seasonal variation in keratinization, but know some suggestive fact. According to Moleschotts (6), the growth rate of hair on human skin presents seasonal variation, increasing in summer and decreasing in winter.
In May and June as well as in September and October when the water loss from skin was decreased, the rate of hair growth decreased temporarily, and thus the decrease of keratinization may be presumed in these periods.
SUMMARY
The insensible perspiration and the skin temperature were observed on the dorsal region of the human hand througout a year.
Generally speaking, the rate of insensible perspiration increased with the rise of air temperature.
In some subjects, however, the perspiration was lower in May, June, September and October than that in cooler seasons, while the skin temperature was higher in the former. Observations were made with a reflex vasodilation by application of heat to the other hand or with direct exposure to heat of the designated hand were made. The above mentioned stage with low perspiration could not be found. A tentative suggestion on the significance of keratinization was given.
